Abstract: Methanol extracts of a number of tropical and subtropical plants, such as Ailanthus altissima, Acanthospennum hispidum, Hentiera littoralis, and seed cake of Azadirachta indica ("neem cake"), have been tested for antifeedant, insecticidal, insect growth regulating (IGR), nematicidal, bactericidal, and fungicidal activity. Antifeedant activities towards Epilachna vanvestis were observed with the Ailanthus, Acanthospennum, Hentiera, and neem cake extracts, resp., IGR activities were found in addition with Ailanthus and neem cake extracts. Bactericidal and fungicidal effects were observed with extracts from A. hispidum. We report on isolation, structure, and biological activity of some of the active principles.
The air dried plant material was extracted with methanol at room temperature and worked up chromatographically. The antifeedant tests (dual choice tests), and the IGR tests (no choice test arrangements) were carried out with Epilachna vanvestis larvae, according to the procedure described earlier [l], the tests for nematicidal acitivty with Meloidogyne incognita, the bactericidal tests with Bacillus subtilis and Pseudomonas stutzen, and the fungicidal tests with Cladospodum cucumerinum.
In preliminary screenings good feeding inhibition was observed with Ailanthus [2] -[4], Acanthospermum, Heretiera, and neem cake extracts, IGR activity was observed with Ailanthus [4], and neem cake extracts which are reported also to possess nematicidal properties [5], [6]. On topical application the crude Hentiera extract caused 20% mortality at a dosis of 15 pl of a 15% solution in acetone.
From the Ailanthus seeds two different extracts were prepared and tested: The petrol ether extracts (0.1%) on application by feeding to E. vanvestis larvae caused 70% mortality of the adult beetles already after treatment for 4 days. The number of dead pupae was rather low (10%). Obviously with this extract the IGR activity is more important than the antifeedant activity. Somewhat different results were obtained with a 0.0125 % methanol extract. Mortality of the adult beetles after 4 days treatment was only 40%, after 7 days treatment, however, no larvae or beetles survived. The main components of the methanol extract showing biological activity were identified to be chaparrinone (l), and ailanthone (2). Chaparrinone (1) has been shown earlier to posses insect antifeedant activity [2] , [3] . In our experiments ailanthone (2) turned out to be a potent antifeedant, too, but seems to be also an insect growth inhibitor at lower concentration [4] . This observation will be investigated further.
Chromatographic work up of the methanolic H. littoralis extract yielded Isofraxidin (3), identified for the first time as a constituent of H. littoralis. The structure was determined on the basis of the 250 MHz nmr, mass, uv, and ir spectra, and by comparison of the spectral data with published values [7] , [8] . (3) turned out to be a very potent antifeedant towards E. vanvestis (100% feeding inhibition at 100 ppm).
The methanolic Acanthospermum hispidurn extract yielded, on flash chromatography followed by HPLC, loliolide (4), and 8 new biologically active sesquiterpene lactones (5c,6b, 6c, 7c, 9b, 9c, lob, 12) along with acanthospermal B (8) [9] and other known constituents (5a/b, 6a, 7a/b, 9a, 10a, 11) [lo] , [ll] .
The structures of the new compounds were determined by spectroscopic means ('H nmr, 13C nmr, H,H COSY, nOe difference spectra, EIMS), and by comparing the spectral data with those of related known compounds. Position and E-configuration of the C-9/C-10 double bond in epoxide (12) was established on the basis of the following observations:
Absence of the typical spin pattern of 1-H (broad doublet of dubletts), indicating that 1-H is located adjacent to a methylene group. Nuclear Overhauser effects 9-H + 8-H, 14-H; in systems having an E-configurated C-1/C-10 double bond as in compounds (7) nOe's 1-H + 14-H are observed instead.
The downfield shift of the 9-H signal, indicating that 9-H is an olefinic proton, which was identified by H,H COSY experiments carried out for the spin system 8-H/9-H.
The C-4/C-5 epoxy moiety was identified on the basis of the upfield shift of the 6-H and particularly the 5-H signals which were identified by spin decoupling experiments. The configuration at C-4, C-5, and C-6 of the epoxide (12) was assigned as 5-k, 6-H, on the basis of the the known a-configuration of 7-H in acanthospermolides [12] , the strong n.0.e. 5-H + 7-H, 15-H, and the coupling constants J5,6 = 11.2 Hz and J6,7 = 9.8 Hz which indicate trans configuration for 5-H/6-H and 6-H/7-H, respectively. Atomic distances, bond angels, and coupling constants, obtained by MMX force field calculations ("PC-Model") for a low energy (29.5 kcal) conformation of (12) are in good agreement with the spectroscopic data. (+) and Pseudomonas stutzeri (-) with doses of 10 pg and 25 pg, respectively. rather high concentrations are needed. From these results it is obvious that the conjugated a-exomethylene group of the lactone ring, reported to be responsible for the biological activity of sesquiterpene lactones in general, is not alone the decisive factor responsible for the antifeedant activity. The stereochemistry at C-4/C-5 and other structural features play also an important role.
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Azadiruchtu indicu seed cake (neem cake) was extracted with water, methanol, and ethyl acetate, and the extracts tested for nematicidal activity. The results are listed in table 2. The pure compounds (13) -(22) were tested for nematicidal activity against M. incognita. The results are listed in table 3. None of the compounds turned out to be as active as the crude extracts. In order to check for synergistic effects artificial mixtures were prepared, one of them (mixture a) consisting of equal amounts of compounds (13), (14), and (17) -(19), the second one (mixture b) representing the original composition of the main components (13) -(22) as found by HPLC analysis. As can be seen from table 3, mixture (a) is as active as the components it is consisting of, but mixture (b) is as active as the crude methanol extract. Obviously strong synergistic effects are operating in connection with the nematicidal activity reported earlier on neem cake extracts [5] , [6] . 
